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(54) REFRIGERATING MACHINE OIL COMPOSITION 

(57)Abstraet: 

PROBLEM TO BE SOLVED: To provide a refrigerating machine oil composition satisfying in 
good balance all of lubricity, refrigerant compatibility, stability to heat/hydrolysis and electrical 
insulation when used together with an HFC refrigerant and a natural refrigerant such as carbon 
dioxide or hydrocarbon. 

SOLUTION: This refrigerating machine oil composition is characterized by containing an alicyclic 
polycarboxylic ester compound obtained using (a) such an alicyclic polycarboxylic acid or a 
derivative thereof as to have an alicyclic ring and two or more carboxy groups which are 
respectively bound to carbon atoms adjacent to each other on the alicyclic ring, (b) a compound 
or a derivative thereof having two or more hydroxy groups, and (c) a compound or a derivative 
thereof having one hydroxy group. 
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y ::r Jk "a-O^y— )W n— N+lfV— »k n -"\ " 
7£y-Jk n-*V$S—)W n-y-)-/— ;k n - 
fA/- /k i so-7$/-(K i so-^W- 
>k i so-^+W-ik i so-^/- /k 2 

-x^/u'v^-yy-'k 3. s, s-hyy^i/'v^-y- 

y-;k n — iWt n -s\*-*tS—ll£0)E-£7 

7l\,zi-)W n-7?S~i\>£ n -*<>^/-;U<t<DS 

^Z;U=l-;k n-7"S»y-/Utn-?73y-/l't«)S 
-&7';U=I-;k n^y-Zbtiso-^Z-Jl/ 
t©-S-&Z/m-/k n-:7*y-;l>£ i s o-'N^ 
y-;l/tCDS^7'/U=I-/k n-75"/-^2-If 

iwipt*-y— H»t«a»7ji/a--)k n-^*y-;ut 

3. 5, *fc«DSWlH3 — 

>k i so-7^/-^<!:n-^7/-;l/ 1 !:©^7 
;k i so-7*/-;l'tn-'\7$>'-il/i:<0 

;l/tfflg&7 , Jl/3l-;k i s o -:/*y — /U<t n -y 
y— l\tk.am&7\\>^i— >k i s o — )lt n - 
TtiJ— tbt&^Tlte— ik i s o-^y— 
i s o-'vfr+J-y — lUtcOM^T)^— iso-? 

•s^y-n^t i s o-^-?y-;bta>s^7'i^— ik 

T-no-zk i s o-^y-;ut3, 5, s-Hjy 
*ju*\**v*-ji*fc©«w*rto-ik n-^>^»y- 

lUt n -'\^t/-/l/tfflS^7il'3-jK n — -5>* 
y-;bt n JUfcWS^y'JUi— /k n 

>*y-;U£n-*^*y-/U<b©g^7';l/=l-/k n 
-^>^y-;ut n -y ^-y-;b-h©g^7 , ;V^i-/k 
n -^>^y-;vt n -5 : ljS-)l'tO)^7)\>a- 
;k n-^>t?y-;k> i s o -^VS -frtOM'Sr 



;k n-K>*y— jl/fc i so-a7^/-/1/ 
ttog^7';U3-;k n-^/-M2-if)ks 
*-y-y-;Ut©S^-7'/Ua-;k n-^>£ „/-/!/£: 
3. 5. s- h-'jy^;i/'\*-yy-;ut©-s-&7'/i/=i- 
/k i s o-^o^y— tut n -'\*-y-y-/t/£a)ss 
T'jUp— ;k i so-^y-;ktn-A?f/-^ 
t©jg-&3*lU3— Jk i so-^Z-Jl/tn-^ 

5»y— ;Ui©jg-a7';uz3-/k i s o-'C/^y— 
n-y-*-y-;u<t<o-g'&7';u=i-/k iso-^/ 

— ;l/tn-7 ; »y-;Ut<Dil^7 , /HJ-;k iso-'s 
>^y-;ut i so-^y-zi/tc-S^/i/a- 
/k i s o—*>zs—ht i s o-^y^y— /ut© 

;g£7*Jl/Zl-ik iso-^>?/-;l/t2-l^ 
4r+>-y-;bt©S^7';I/=i-ik iso-^y-il/ 
t3, 5, 5- Hjyg^U'\*-tfy-;u<t<o-g-&7'>[/3 
-/k Mmc^-nsoxx^^wb^sft^ef * uaaf 

[0 0 3 4] ±E©fl;^» (a) ~ (c) SfflL^TiX 

(b) tihtaa (c) trotsatL-m. (a) isssc 

1. 0~1. 5S1k SfSL<tt1. 0 5-1. 2^fi 

[0 0 3 5] fiscal (b) tfls&ft (c) tnm 
iUitttftK.W&l£lXZ*>0>T*it1iVt\ »7tt4. ft ■ &! 

fctfrP^SEtfrSl : 9 9~9 9 : 

li. _tIH<0Jtl±1 : 9 9~8 0 : 2 OOIIlcSSCt 
ifffSLC, 5 : 9.5~7 0 : 3 OOTKKKfc^Cfcjb" 
<fcy$f£L<U i o : 9 0 — 6 0 : 4 0©®Hl;:feSc: 

[0036] *&micfrfrz>mmj£&mtii\'tf>m*x 

rMtttfote. (a) ©KfiEtffc (b) Rtf (c) ©T 7 

0[)^S1439X#HSiT. XX^/Wfc«(D^TXl±a 
MJTFT*J)DSaL^:A^e. xX^Wb-T«e:i:li:«fcyiSSI 

[0037] $fcv -fb^ (a) <t Lrmmmms.? ts 

tHi<ts% (b) xte (c) t LTrnmy^zi-imm 
Sixfik ^□tf^-vMxx^iU^fflt^^Ji^i. 

[00 3 8] ±EOxX5 ; iWbSJSl::fc^xx^Wb 



(7) 



?fg§2 0 0 2-3 8 1 7 5 



[0 0 3 9] ifBtoxx^KkSfSlcfc^SiSSSt 

LTtil 5 0 — 2 3 OTtfeH^tU 515^3 — 3 085^ 
[0 0 4 0] xXxiKbSJS&TSL ja*J«DlSlft 

[0041] xISflDxx^lWbEifcfcfc^T. fi9*.l& 
it£M (a) tLTffiffli-n5^ffi*;U#>KfeSt^± 

<b£& (b) tLT^^^^^Wt-^Tk^Sii 5 
21IT'£*i§3\ 5CS3y£«±. aS, TiaiC (A) - 
(E) : 

R2-X-R1-X-R2 (A) 
R2-X-R1-X-R^-X-R2 (B) 
Ktl] 




(C) 



R 1 " ^-R 1 
X 

R2-X-R2 (E) 

ubiasw. xttfc^* (a) izm&Tzmmavtiii' 

#>W3m*mu RltMfcS* (b) lc&3l5-r*2<! 

©zk^s^sr sik^srojis^s u r 2it<b^u 

( c ) 1 fl©*HS*#t--5ft^B©a»^ 

[0 0 4 2] ±IBSC CA) ~ (E) lZ33tfZXT'm2ft 



£mm<D±&ifi'}^ t> c £ s «t y » S LL\ 
[0 0 4 3] ±I2SC (A) ~ (E) lcfcU>TRlT^* 

ti*a«, <b^fes (b) tLTQmznz7mm*2® 

[0 0 4 4] it^m (b) £LT2fl7lU:i-il<«JSL'» 
5Ji-&s Rlttx-xil^-&^^A,T'^Tt.ctt^\ 
Oge^a«2~1 0T-£5d.hi?»£ L<. 2~8f£ 
*Cfc#*y»*LL^ ZKD^&RlfcLTfcfc. Mi* 

-/I/, 7*UV<Sr«j3— Ik 1. 3 -7* Ik 
1, 4-^*>5>*— iPw **Oyil^'i3-|M«) 

[0 0 4 5] Sfe. <h£* (b) i:UT2ffi7lt3-/l/ 

tUR^B) . IMMta^lO (*U»*L<tt2 
-5) 4>lg^®£ES?£SE£ff8SLV'. C©«fc5 
&Rl£L?(t* JM*ti)lu(±0|;t.& vflfUV^'JP 

-ik "«>«ti^u><r , U3— ik ytpti/v^ua 
-ik hu^nifuvf ua— Ik xh^^ntru^ 
y^-ik **>*:7nfc*LO'3 r y3-Jk WU>^ 
yp-ik h'j^uv^ya-ik fh5?fbyy 
yn-ik *c>*^u>^y3— ik 5* (*t^f 

iuy y n -iw «©<b^tf s*i£g*!«^f=&a£tf^ 

[0 0 4 6] .tlBst (A) - (E) iZtsVZRlT-mi 
ti«S(&> IttW) (c) £ LT<£#****!E»* Iff 

fg»tt1~3 0T , fc*C£fi ? #*C<. 2~2 4T65 
Ctif?<J:ySf^ U<. 3 — 1 BT-a&^c^tfSSKSf* 
LlA, ZK0«fc5&R2fcL-ni. Zll^lUS* T^l^X 

ius. ->^a3*iu*ii^ Titeib-y-zuTiteium, 

TV— IUS% Z/U+ll/ZU— IbSv 7 7 y-Jb7 , /U*lU* 

irS7*lU*/US. P7 T /U*/l'SXtt7'lU^lUv'^P 
T'lU+ll/ST'SSJltftWS Ll,\, 
[0 0 4 7] R2T-S**lSS<7)3-6. ZjU+JUSli. 

tf. E£BttXtiSM£ttro:7Pfc^3. fim«Xtt»fett 



(8) 



1#lii20 0 2-3 8 1 7 5 



[0 0 4 8] CtlBOT'ib^bgO^Tt.. MSM*©; 7 
;b*;bg£ LTt±* & • tt*:#fiS£5£1£©j£ifrS&fil& 

[0 0 4 9] Sfc v R2T«*tl%gOD5-ev »$P7 
g. ^^D^^jWMfftf^tfSn*^ ««1B*5M» 
)Vlr]\fis<7U T)V*jl,m 1 t±» P T^b+JbgUlT^b 

^ibStf^Lfctcj-c'ssffr & • m*««sesttJEr 
s -> £ p^*->;usu::pji/*ji/*tfi&& ufefcos 5 

»SU», T'M'+Jbi/^PT'/b^bgtLT 

[0 0 5 0] ffc^ffi) (c) fcUTJbE (c- I) &tf 
(c-l I) ©1ffl7 T ;UP-;KD-S^7 7 ^P-JU=&fiM 

r*»e. mens-ft-s* (a) ~ (e) tctntaR* 

©3-S" (c - 0 JS^ffl#T*^/b*JbgttsSSgn 

S»* L < OKjRft 3-5 ©7 Jb* Jl/»T«*. 
[0051] (c-l) «»Ka*r*ft*«1~5© 

;b*;bss\ ^«*a«ttaifl» • m*ttm&m&(DWb!i 
s, x*;bg* n«x(i»ra«?)^D tribg. ma 

.ttn-7?;bg» n-^CV^/bgffifSlX, j»-UB* 

SMRaEttoasfrStti s 0-7^/bs. i s o-^ 

[0 0 5 2] ±fBSC (A) ~ (El {Cfctt5R2 

(c-i i) ttizmxr*j , iu*iwtt*mm 
156-1 sro^b+jbST'fes^ 4ssttaa£*stt 

k!S!6~1 2<05 , ;b*/bS<iW*L.<> Eei£§t7~9 
©7 , ;b^;bgii 5 «fey»SH.>o sefSI8f6~1 SVTlU* 



8^s^5ZJb*;b«©Ja^ti, sttt&gtt&iflBasiE 

[0053] (c- I I) m»t£lffi3Rr5^iga6~1 
SCZib^^bS^UTl*. AttttR(*«U.& BSttftX 
te#i£8i»©'\*->;bg. ■M^ttSHSWaoJ'sTx 

i^g«©/-jus. mmttxti»«^tt07 r ->;bs» n 

© Kx-»bg, B«ttXtt»tt«tt© hUx^iUB. s 
SMmttf^ttWxh^T^/bg. iS«ttX«:»^ 

;us. H3atrciitt^tt©^*x->;bg. iifgtfSc 

a»t©ieft fc^dftfitcstt n -^y^;bs. n 

*Jbg. n-y~;bS. n-f->/l/StfffSL<, 
tt£§» • ln*SHif»^©Hiz£^3^*SI* i s o 
-'X^jbg* 2-X^b'\*v'>bgv 3. 5. 5-h 

[0 0 5 4] it&fo (c) £LT (c-l) 

©7/bP-/bXtf (c-l I) «4M)7/m-;U*fl^ 
±E£ (A) . (B) , (E) T-a*.*l*ffc& 

W***i?ftTE ( 1 ) ~ ( I M ) : 

( i ) m—. s 2 o«>-iB«R*?*tf 

ftSZib+ibg©— (c - I ) fiEttKEfeSE-rSgT' 

36 y. fifc&fl 5 (c-i 1 ) «#ica*T*»-e»sx* 
(11) ra-»?«*'KSffir*2-3©HKacR 

ZT'S^+i^xx^bSftWc (c-l) fiE»t::SS5^- 
gSiCR2T-^*nsx^^;bSi)Wc (c-l I) fiE«- 

{cass-r^ST'Ssx^/bt^-s^i. (tin 
(i) t (2) fcos^m, Ka^Mwuotajsaar 

So 

[0 0 5 5] *JHBK:feU>Ttt, ±E ( I ) ~ ( 1 I 

»- in*»«Haett«)jSir5» ( i > xt± c i i i ) t* 

[0 0 5 6] $fc, (III) ©*&KJ3^T. ( I ) 

t u i) to>aiifyetcoL>Ti*w»c«Hi*a:t>#» 

K-lB*»|Mtt«AEP6«. (I) c: (I I) 

fts^s^^LT, (i) ^ 5 m.m.%u±-c&zz t 

L < . 10 Sfi%teLLT-;65 Ctffi'JBSK, 
1 5Hm%W±T*fe5^c:A^5J::J:y»S L<. 2 0 

[O0 5 7] -hfBSC (A) . (B) . (E) CD 

R2©3^. (c-l) m»©T/bP-/btc6SE^*R2 
c: (c-l l) BE»©ZibP-;blcfiS5t-5R2trott 

•tt-SCt^T-^SCtA^ei : 9 9~9 9 : 1 roiSSlc 



(9) 
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SiL#,fr5ii, _hiE©lfcH:6 0 : 4 0-9 9 : KDIEl 
K2&Sc:£ff#*L<, 7 o : 3 0-99 : 1 ©KHU: 
fe5ili:t?«fey»S L<. 80 : 20-99 : Ifflll 

U,*. Sfc. m 
StfS7itt^«fcy««-rsSiifr6tt. jbfBCDifcti 1 : 
9 9~6 0 : 40CD©ffllt^5Cltif»$L<. 1 :9 
9~5 0 : 5 O0)mWfr&ZZ£&£V&*L<. 1 : 

9 9-4 0 : 6o<nmmiz&zzt&m*,&xu.\ 
[0058] *&mzts^rit* ±iao)xxx;wtsis 

fEfiL>T»Sn*fl;d«i3»±E3S (A) - (E) T'lJ 
*l5t,©T-i&£i§^ ±CSC (A) - (D) T-tJtli 

<b^i©-5i>© i a«j|iarcfli*Tb *< . ±esc 

(A) - (E) T«*ft*fl:««W)3-S©2«CLh«>a 

*aaiu#>*xx5r/Wb£*ff» ±iaa (A) - 

(d) ■ca*n*fl;^*<o5*ffl^-rft , b**r±iB3£ 

(e) T^n*<fc#*©*i?«Wiarn««&ictt, n 

[0 0 5 9] *3HBtc*« k *»aBC*fli»iU#> 

•xx?;Wtft*#±Ea (A) - (E> i?m*n«<b 

T3r©J&*S» -££*&£S*S*fc LfcSliStsUXT© 

(A) : 0-1 OOmo I %, »$L<t±1~99mo 
I %, ?5K»SU<li5~9 5mo I % 

(B) :0~100mol%, »£L<1±1 -9 Omo 
I %, *6lC0$L<i*2~8 Omo I % 

(C) : 0-1 0 Omo I %, »SL<ti1~9 9mo 
1%. ?6KJf$L<li5~9 5tnol% 

(D) : 0—1 OOmo I %. L< «: 1 -9 0 m o 
1%, ibt»SL<(i2~8 0mol% 

(E) : 0 — 9 Omo I %. »it<«;1~ 8 Omo I 
%, 7*6K*?3:Lai5~7 5mo I %„ 

[0 0 6 0] CCT-tt, tt£&£LT±B(bfi4fc 

(a) . 7jUa~;U«»fcLTJJS(bSft-(b) . 
(c) , ^^-ti^ft^t^fcXX^/KkSJSlco^TiH^ 

% (a) tEffi*-r**OT*y. 7^1/3 -Jl/f£#©JS5g 
tf±IS<b-&i&l (b) Rlf/Xte (c) fcS3fc-r5*»©T? 
**Hy» *©«BB*36tt±E©xX5 l iUffcEl6ic«fe* 

35atc«BH*ft*tifl>i?ttaf . mt*. 5?§si©5t> 

KBH81-«a*H?lc 2iI©*;l^*^;Ug*W-rS7? 

saE*tf*ji/#>»t. usfbftn (b) aif (c) © 
tfvaxxyjwbaaei** wenr^ssE^ 



[0061] $fc, £©,fc-5 IC LT^SnS^SSC^ffi 
A/b#>KxXx;Kb-&!fetcfct>Ttt, BESSC^-h©©! 
«BOTcK<b***# 1 «Xt±«HHWS^LTt"Ttifi 

[0 0 6 2] *9m®*^feilJ^K&l*£flare* 

tircsais^iyii^a-rsifc^T'^sctft^. >s 

<. 1 ogfi%JWJ^rrsc l<> 30 

imuxjbairr a c ttf* St* y »* l < » s o a 

[0 0 6 3] ^^©^SSfc^WCfc^T. ±IB© 
JB3&C^ftib£vttx>i7 : jblb£«±±£: LTS;fc£ 

«S^»ju#v»xx?/Wb^0***aTJii/»T 
ctilcJnjlT. <Ky^-/l/X^^;U^q>7 

/fvsixf/Hb^ftwroi^fjk #u ?y =i- 

;K *iJ tfX/Ux-^/k $"h>\ #U7i-/H-f 
ik 5/yn— #y->p^-9->> /<-7;u*nx— 
Jt>^©BSR*^rr «&Jt9MM LTJBt^T* *IA» 

[0 0 6 4] B^^-gwTs^-a^BB^-rsJg^wsa 
si*. iisst^A/i/^ysrxxxMb^ai oosagp 

S3UXTT'i&3 E fc tf» * L < . 10 0 SSSBJXTT-fc 

[0 0 6 5] flgJtS^fiffia 
/b^Vffixx^/Wb-^Mtf CTSI^tW 

r«-&£3fe«dar stores y« attcctis^asst 
UTfflt^s. *S8«©>S£$ew&j$»h:» «n*j$aHo 

[0 0 6 6] *^©^^»©B0«1S. B^Mtt^ 

xx^aif^y >sxx^;^s^sef<fc y«fns 
imtD y ><b«**E*r * ^ ttfss l 

[0 0 6 7] Af«^(ctt«3iur. y>sixxxJUtLT 
fck h'J»W7i-h. h'J^f;l/*X7i- 
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— K hU^Jl/^X^x— h» hUiVf-^W? 
x - K HJ KxS'/U^X^ x- K t»U MJ 5^/1/* 

$7->M77i- K b fir****— 

<ra7i-K hU*KMX7i-K HJ7iZ 
M7>7i-K MJ* 1^***7 x-K HJ*«* 
L/ZMa7i-h, fl/-^Uv!7iaWta7i- 
K 4 i ->L'-Jl/^x-il/*7i7x-h@;KS l J>K 
xXxJk>LTl±. */-?1-fc7z*y K*X7i-K 
tyOf ^7->y K*7.7i-hv tyv^v'/l/J'v' 
F*X7I-K ^S'STf-frTW K*X7i- 

•>7K*X7i-h^ i>'r->il'7->7K*77i- 
K *y-^>5 ! S'jV3 r ii"y K*X7i- K t/KfJ' 
ilr^'y K*X7i-K iyhyr^f^ K*X 
7i-K tyT^fWf-yK^i-K ^ 
/^/*f5)l/7->77*7,7i- K tyN+ffv 
;j/3»5c<y K*X7i- K : Ey^^''Si7 r v'^l/7'-> < y 
7L7x— ; Ey^--5'^7 r >/il/7'>>\y K-W7x-K 
^SJtMlVT'sv FW7i- K 'J-f^iWsv K 
<ftX7x-h, -^f*7^yK*X7i-K 5?^ 
^->;U7'->y K*X7x- K •/'^tf-Wsv K** 
7i-K ^ff^f^K^i-K S JS-H* 
Tz/y K*7>7i-K 'JrWVFW K*X7i- 

K f'J>fi'il'7->'yK*77i-h, S^KxS'JW 
->•;/ K*X7i- K. -Jh VTZSllT-yv K-W7i- 

K ->*f h^f >'/l'7-> , y K*X7i- 5fc*>£? 

X7i-K ~J^t9=r-y^7-y-y K*X7x-K 5* 
^-•?^7 r ->/U7'->> K*X7x— K 5**WlW5*V 
Kta7i- f-fP ; SHSU vfgxx^/uoT' = U 

T'SX yDkT;U7 7 a>. 79 1 JU7 7 5>, ^>f L ib7'2 

5>>t^/WS>, 5?X^/I/7'S>, v^nfcTjWH 

lUT = > % hUx^;l/7 , 5>. hU^PkfiU7'S>, h 
y7"WI/75X hijK>f;l/7 = X MJ'v+i'JUT* 

■->*^PD7'ntMX7i-h, h'J^-fPPIf 
jl/*X7i-K h l JX-->nP7HM.7x7i- 
K ,1f'J^*->Z^*UV- [S? WOP7M 

] *X7i-h§;sy>^xx^;u<tLTtt> 5? 

7ffl/*7,77-fK -^yf/b*X7?'fh> 5?^* 



k 5**>'yS'lM»X77"f K 3?K5r->**X 
77-fK i?*H'/l'*777'1'K ->'7iz;l/W7 
7"< k U5?;U*7.7 7-f k h- l» 7?ll>**7 T 

-<k f«'j^>fii/*x77-i't-. hys*->ji/**7 

MJ^M^y^hv MJ=**^JU.#>1 
77-fK h'j/-il/<ra77<h, Wr*iV&X7 
7"Tk hU I 7>7 r >';b*X^7'-f hx MJKr^/U* 
X:7:pfK h'J*U-flU*7i7 7'-< K h'J7i-^ 
*77 3*-r K h U * U5?Jl/*X:7 7* < M?. iWJHf 5 

[0 0 6 8] cnSfl>y>ft«»**SSIWD»3W»l« 

aK&^ttas*) -p*®d*ft»o. oi~5. oit 

<ty»SL<liO. 02-3. OSWtSSJ;, 

[0069] ifc. *§m<Q#imimte*3VT. torn 

"(1 ) ^xxji/^ij^^i/x-^j^x^Mb^ 

(2) 3»jl/*/l^'J ->^/Ux-x;USlxtf*-><fc^% 

(3) <fy->^;l/XX5 1 ;l/^X7}e*->fb-gr%i 

(4) T*J)U**~> : ?>1b-&1to 

(5) rt^iu^^'yit-^B 

(6) ■ascis+s'ft** 

(7) x#*MtlS8«K : E/x7.7 s ;U 

(8) xf*-Xk*i*» 
#S&£i¥.i:y31Hr*i*'J>&< <tt 1 «©x^->ft^ 

%=£E£-r * e: <h ut^o 

[0 0 7 0] (1) ^xX^'J^^X-xil^X* 

*5Mfcfi*fcLTtt* JUtKEliv 7xXjHf'J ->>?;U 
x— ^/UXttTT/M^U? xx;U>fy S/5*jUx— ^/WW* 
C CT'l^ xXiU-y'J §/S?jkx- 

^i/tii. Btmai ~i 3©7'^;us^ i -3«r 

^tUDft^lfStU ^T't»K^St4~1 OtDT'/U^Jt'S 
^ 1 ra*Tf n -7"f/l/7iril/^U->->* 

;VX— i --7W7 XXVU^'J^/UX— t=;U, 
sec -^|If7x=J^y»i?jH— ^ik t e r t 

-^^i/^xx/iz-yy^yux— x;k ^>fji/7i- 

— 5=Jk ^^/U7xx;lr^U5^5?/Ux— ^ik 

;k7 xX/U^ y Wfr-z—TlW y x;U7 x x;U>f y -> 

5?/Ux— ^/k y5/7k7 i-M'J -> 5^,rt«x— ^;MSW 

[0071] (2) T'/U+yU^y v^il/X-v^USxtf 

— y/k •7>v r ->^^ r y>'v p Jt'X-x/k K^/u^y 

^?jirx-7jk hy^j^y-^^ux-^jk 
^5 : v';b^y->s?iux-7 1 ;u, 2 -x^/u^+s/ju-yy 
2/^kx— ^ik ^o^ji/^y =i-;u-^^y ->-^i/ 
x— x/k hy^^n— ;u^p/^> ^ y^y ^^tx— 
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5^k fO^lWJ h-rto^h^US'^/H-T 1 
;k 1. 6—^+-»V5?*- ;l/5^y->5?/kX— tVK 

$fy a-ii/i/^ y v^/kx-r-jk #y T'/k* b>*" 
•J p-/k>'-y 'J ->^kx-^;U^ffffJjjiT-£*p 

[0 0 7 2] (3) ^U->y>UXXxJUSi!X<K*>'fb^ 
fttLTtt, ^«}fc(iTia-^SC (1) : 

[<b3] 

R— C— O— C— C— C (1J 
O O 

CUES (1) <K RliM^ai~1 SCDsKbfcfgg* 

[0 0 7 31 _tIES ( 1 ) RtiKlga 1 ~ 1 8<Db! 
<t*JR»«ir#, £©«fc5£i*{b*i£g«fcLT«:. K 
3SIS1~1 SfflT^U+Jl/S. SififSt2~1 8<D7^k5rX 

8©7 , /i/*/k>-? pt'/Mp/us. gtmsfce-i oa>7"J 

7~1 84>7V-ilr7VI^;l/ra#¥l:fS*US. ZKO* 
T'tv SeSS5~l SOD^^/U*. I^S2~1 5© 

zvi/*-x/i.s, -7 1 -lusnixfmmt i ~ 4 ayri^iv 

«fc«t-*7'/l/*/k7xX/U&#i?3: Ll^= 
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/<>';i-K **yS/S*/l/- t e r t -7fJK> % ;i 
— K U— K **y^i*/k***y I" 
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>"<>*>% 1, 2 -x;j?4 1 5*M i -tf>, 1.2- 
X#*3wV7*>\ 1. 2-X#+->***>, 1, 2 
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X#+>"?Vx3t3>, 1. 2-I#*->Ft*>, 1. 
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/U) Fv^-K X+V-2. 3-X#*£'//U?l?/k*- 
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iWftW 7»s*k-k 2- (7-**irtf->*n 
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L^wmmmut* j i s c 2101 r®gjg» 

ftfitSt&Sj ie*»lLT^lSLfc2 5°CT*<D<1 [CI • c 
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H/gJ.XTtT^il.fctfT'SS.. 3=2^ 

mtit. j i s k 2501 rsaMKA&cfirattt- 

■PfNmASfcJ lc»8ft LTSIS Lfdi [mg KOH/ 
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T, J I S K 2 27 2 rjg^StfEiftS 
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[0 09 1] H F Cs$$££ LTtix Sa*1~3. 
L<i*1~2<D/W KQ7MD3tj-#>W5h 
5o JMttt(ClittjiB % 5?7/M*P^*V (HFC-3 
2) . hU^lltifta**? (HFC-2 3) , 
MPI$> (HFC-12S) . 1, 1, 2. 2-5 1 
h77MDI^> (HFC-134), 1, 1, 1. 
2-xh57it/*PX^> (HFC-1 34a) , 1. 
1. 1 - hl)7Jl'4'PX*>' (HFC-1 4 3 a). 
1. 1 -5T7JU*tXX*?' (HFC-152a) SfflH 
FC, XttEftSfl^W^flaSfcWS^fcT&llS. 

*>\ «jttfHFC-3 2«S»; HFC-2 3iSfi; HF 
C-1 34aii6; HFC-1 25*14; HFC-1 3 
4 a/H FC-3 2 = 6 0-8 0gl%/4 0 — 2 OS 
fi%©g-£% ; HFC-32/HFC-1 25=40- 
-7 0 §S%/6 0^30 StS%©M9 ; H F C — 1 2 
5/HFC-1 43a=40~60fI%/60-40 
aS%03-S^%); HFC-1 34a/HFC-32/H 
FC-125=60 «§%/ 3 0 M«%/ 1 0 S»%© 
HFC-1 34a/HFC-32/HFC-1 

2 5 = 4 0 — 7 0Si%/1 5 — 3 5gS%/5 — 4 0 
Ma%«D-S-&^l ;HFC-l25/HFC-134a/ 
HFC-1 43 a = 3 5 — 5 511%/ 1 — 1 511% 

/ 4 o - 6 o &&%(dm&vd&&&z L^m t ltw 

Sft*. SSfcJMWfctfc HFC-1 34a/HFC 
-3 2 = 7 0/3 0KS%©il^%i; HFC-3 2/H 
FC-1 2 5 = 6 0/4 0ll%iDl^ft; HFC-3 
2/HFC-1 2 5 = 5 0/5 011%©!^ (Ft 4 
10A) ; HFC-32/HFC-1 25=45/55 
ll%©lt* (R4 10B) :HFC-12 5/HF 
C-143a = 50/5 0SS%£DS^ (R 5 0 7 
C) ; HFC-3 2/HFC- 1 2 5/HFC-1 34 
a=30/1 0/60Bi%©^ft:HFC-32/ 
HFC-1 25/HFC-1 3 4 a =2 3/2 5/5 2 
SS%<3S^%I (R407C) ;HFC-3 2/H F C 
-1 25/HFC-1 34a=25/1 5/6 011% 
O-M (R4 0 7E) ; HFC-1 2 5/H FC-1 

3 4a/HFC-1 43a=44/4/52gt%©§ 

CR4 0 4A) ftfflf6tl5 

fcf5*vS„ ZZ.T\ Kft*fg5ft«tLT»> 2 5°C, 1 
jig»1— 5. »*L<P*1— 4<D^t/A>. ->f o7Jl/ 

ma* x^u>. xsx ^ptru>. 7p 
Jt>» ->fpypy<>. <v;?*>. S/^p^ 

>t^ ; i,->^n^ , p/\->xt4c:ti6a)2S«±©S 
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[0092] *mmaMuiwmmu*+ mn» 

^110 0 SaSPK 3* LT^MKfttf » C L < It 1 ~ 5 
0 013^ <fcy»£L.<l±2~4 0 0SSSBT*;&<5. 
[0 0 9 3] *%qiCD^*iafflfiE!ia{±« =t(mtltc& 

^ift lifffli/^x msba. M^l 

■5a 

[0094] *mmftm®mim&imtzf8vz>z 
[0 0 9 5] swi^ lt«:, 7$nm%izmiT&&m 

[0 0 9 6] t-iSroWWK'Xr/amTiS** 
i7-f^tLItt, ^XlS^5 0-CJJLh©^att 
«y * 7 -f iUA. JlttttlclttHilHCT V x* U> 

nu>W77-fK> #';x-r/n-f;i/^h>, 

7<+ 1 LTfcfc* tf7X^gg 1 2 0 "C&L±mx.±7f. 



-5. ISilLftiWJMklTB, SfJiXf/W 
(AI/EI) . sffUXXTTjUfcTJIIC. <KU7*S K-f 

s ¥*±m\z&mi,Tc*>a> (a i/pe) «jwwfsn 
[0097] sa^tcSBwrssassytLTi*. sbi?l§ 

3. 3^">^XhP-XxJJtT, 2 5X©iS^»S2 
5 0mmHg^fctJ-*Be®7JXi»itZSSii\ 1. 0%«4 

xtf. ax^-yuSH (») S^So^XH-g, xh- 
10, XH-11, XH-6 0 0§tf3HfStl5o 
[009 8] 

[saseij] wt. sisfeeastfit«gotc«fey3ics6«ffl^s 

[0 0 9 9] Hffigyi~1 4RlfttlB«1~2 
HSfiffiJ 1 ~ 1 4Rtttttt« 1 ~ 2 KfitTtt. ttTK3% 

(4 0°CJ&tf1 0 0TCU:Sl**Btt& ^ 

[0 10 0] UHK*«»iMf>»XXx;Mb^*) 
HJSC0 1 ~ 1 4tCfc^Ttt, <t^4fe (a) » (b) &tf 
(c) ( Cc- I ) &tf (c- I I ) mffi tLTs T 

^iC^ffi*/U^>MxX7 1 ;Wk-&%«-ffl^fc. JS 

(a) ~ (e) T»*n*<bdWfeS*r*fe©TaBo 

fe. «ftttfl(c£0-S1b£4ta (A) ~ (E) 
1~3lC,Xv-r„ ^fcx ^1~3tf. E (c-l, C- 
I) f±<b-&% (E) <D2^<DR2A^C (c- I) &tt 
SS5tD7';l/*/UST-ftStC E (c-l. c-l I) 
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it^m (b) 
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fb^a (c-l I) 
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